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AMENDED CLAIMS 



1 . (previously presented) A method for forming a high-optical-confine nent 
waveguide structure, the method comprising: 

- forming a silicon-based waveguide on a substrate by depositing a 
waveguide layer comprising amorphous silicon onto the substrate by chemical 
vapour deposition (CVD); 

wherein the waveguide layer has a refractive index which is greater than a 
refractive index of the substrate. 

2. (original) A method as claimed in claim 1 , further comprising a step of 
depositing a first layer of a first material on a wafer so as to form the substrate 



3. (original) A method as claimed in claim 2, wherein the wafer comprises a 
silicon wafer. 

4. (previously presented) A method as claimed in claim 2, wherein the first 
layer is silica-based. 

5. (previously presented) A method as claimed in claim 1 , wherein the step 
of forming the silicon-based waveguide further comprises etching the deposited 
waveguide layer. 
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6. (original) A method as claimed in claim 5, wherein the etching is 
performed in a manner which forms a ridge structure in the deposited waveguide 
layer. 

7. (previously presented) A method as claimed in claim 1 , wherein the 
method further comprises a step of creating a refractive index variation In the 
deposited waveguide layer so as to form a non-constant refractive index profile in 
the waveguide layers 

8. (original) A method as claimed In claim 7, wherein the step of crealing the 
refractive index variation comprises exposing the deposited waveguide layer to 
radiation so as to induce refractive index changes in the deposited waveg jide 
layer. 

9. (previously presented) A method as claimed in claim 1 , wherein tho 
waveguide layer further comprises a dopant material. 

10. (previously presented) A method as claimed in claim 1 , wherein tho 
deposited waveguide layer further comprises at least partially-oxidised silicon. ^ 

1 1 . (previously presented) A method as claimed In claim 1 , wherein 
waveguide layer is deposited by plasma-enhanced chemical vapour deposition 
(PECVD). 

12. (previously presented) A method as claimed in claim 1 , wherein thi* step 
of forming the waveguide further comprises forming a taper in an end porion of 
the deposited waveguide layer for facilitating optical coupling to an optica- fibre. 

13. (original) A method as claimed In claim 12, wherein the step of fonning 
waveguide further comprises creating a variation of refractive index of th€ 
deposited waveguide jayer in the end portion of the waveguide. 

14. (original) A method as claimed in claim 13, wherein the step of creating 
the variation of refractive index in the end portion comprises carrying out 
controlled oxidation of the end portion. 

1 5. (original) A method as claimed in claim 14, wherein the controlled 
oxidation comprises using a laser to heat the deposited waveguide layer. 

16. (original) A method as claimed in claim 15, wherein the laser comprises a 
C0 2 laser. 



PAGE 4/5' RCVD AT 2/18/2004 4:54:01 PM [Eastern Standard Time]" SVR:USPT0-EFXRF-1/2* DNIS:8729318 • CSID:312427 6663* DURATION (mm-ss):0M2 



02/18/2004 16:51 FAX 312 427 6663 LADAS & PARRY ©005 



17. (previously presented) A method as claimed in claim 1, wherein th*5 
method further comprises a step of forming an optical signal processing element 
in and integrated with the deposited waveguide layer. 

1 8. (original) A method as claimed in claim 1 7, wherein the processing 
element comprises a photodetector incorporating a dopant material In the silicon- 
based waveguide structure. 

19. (original) A method as claimed in claim 18, wherein the processing 
element is arranged to be controlled electrically to change its refractive in- lex. 

20. (original) A method of coupling a silfcon-based waveguide to an optical 
fibre, the method comprising: 

- oxidising the silicon-based waveguide in an end portion thereof so as to 
alter a refractive Index of the end portion; wherein the end portion is arranged to 
facilitate optical coupling of the waveguide tb an end of an optical fibre, the 
oxidation being controlled so as to create a refractive index profile in which the 
refractive index at an outer end of the end portion matches that of the opt cal 
fibre, 

21 . (original) An optical device incorporating a silicon-based waveguide 
structure formed on a substrate, the device comprising a processing elerrent 

: formed and integrated with the silicon-based waveguide structure, wherei i the 
silioon-based waveguide structure incorporates an amorphous-silicon-based 
waveguide layer. 

22. (previously presented) An optical device as claimed in claim 21 , wherein 
the processing element is a thermally activated processing element. 

23. (previously presented) An optical device as claimed in claim 21 , wherein 
the amorphous silicon based waveguide layer Is formed by chemical vapour 
deposition (CVD). 

24. (previously presented) An optical device as claimed in claim 21 , wherein 
the amorphous silicon based waveguide la^er is formed by plasma enharced 
chemical vapour deposition (PECVD). 

25. (cancelled) 
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